Carbachol enhances forskolin-stimulated cyclic AMP accumulation via activation of calmodulin system in human neuroblastoma SH-SY5Y cells.
We have investigated the modulatory action of carbachol on intracellular cAMP levels in human neuroblastoma SH-SY5Y cells. Carbachol enhanced forskolin-stimulated cAMP levels in a dose-dependent manner (EC50 = 3 microM). The enhancing effect of carbachol was completely inhibited by pirenzepine and atropine. Pertussis toxin treatment of the cells partially affected the ability of carbachol. Furthermore, carbachol also enhanced the effect of vasoactive intestinal peptide (EC50 = 3 microM)-, adenosine- and prostaglandin E1-stimulated cAMP levels. The enhancing response of carbachol was sensitive to trifluoperazine but insensitive to calphostin C. These results suggest that the mechanism for carbachol-induced cAMP levels may act, at least in part, through the activation of calmodulin system in SH-SY5Y cells. Hence we describe for the first time a synergistic interaction between calmodulin- and cAMP-dependent signal transduction pathway mediated by carbachol in neuron-derived cell line.